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Abstract: To develop the expertise needed for lifelong learning, we argue that
students need to reify, reflect on, and improve their cognitive, social, and
metacognitive processes. Introducing software advisors that incorporate models
of such processes has the potential to facilitate students’ sociocognitive and
metacognitive development. To this end, we created Inquiry Island, which houses
a community of software advisors, including an Investigator, Collaborator,
Reflector, and Reviser. The advisors suggest goals and strategies to students as
they undertake research projects, including projects in which they investigate their
own learning processes, and as they reflect on and revise their work. We argue
that being able to make use of and modify such communities of software advisors,
in combination with various pedagogical activities, like conducting research on
the utility of strategies that could be suggested by a particular advisor, can enable
students to learn about inquiry learning and self improvement. In this paper, we
describe Inquiry Island, its theoretical underpinnings, and the various types of
pedagogical activities it makes possible. We also present findings from an
instructional trial in which fifth graders (10-11 year olds) worked with the
software to conduct research on their own learning processes. They investigated
alternative approaches to facilitating collaborative learning in small groups within
their classroom. By analyzing their research products and processes, we gain
insight into how to improve the software and the pedagogical activities it affords.
We also see the potential of this approach to making students aware of their
learning processes and how they can be improved, so that they and their
classrooms become self-improving systems.

The Vision
In this paper, we present a sociocognitive vision of learning in which students work
together as they interact with, learn from, and modify software advisors. In our approach, upperelementary and middle-school students employ a community of software advisors, each of whom
has expertise in a particular arena. Some advisors have cognitive specialties, such as the
Inventor and Skeptic; others have sociocognitive specialties, such as the Collaborator and
Mediator; while others possess metacognitive expertise, like the Planner, Monitor, and Reviser.
By working with these widely-applicable software advisors, students come to view their
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computer-enhanced world as a modifiable community of minds (cf, Minsky, 1985; Salomon,
1993; Salomon & Perkins, 1998). Furthermore, by engaging in a variety of pedagogical
activities, students appropriate and utilize the advisors’ expertise in a wide range of situations,
and thereby develop and improve their own capabilities for collaborative inquiry and reflective
learning. This approach thus has the potential to transform students and classrooms into selfimproving systems.

The Software Environment
On Inquiry Island, students can interact with a community of advisors whose purpose is
to guide and promote scientific inquiry and reflective learning (Eslinger, White, & Frederiksen,
2001; Shimoda, White, & Frederiksen, 1999 & 2002; White, Shimoda, & Frederiksen, 1999).
As the students engage in research projects, such as science fair projects, the learning
environment attempts to make potentially relevant and useful cognitive, social, or metacognitive
processes explicit to and useable by the students. This is achieved through (1) housing the
advice in functional units, like the Planner and Inventor, who can be called upon when
appropriate, (2) presenting the advice in labeled categories, such as Goals or Strategies, and
giving ideas names, like the Test Your Hypotheses Strategy, (3) providing advice in a generic,
domain-independent form, such as “check to see if your data fit any of your hypotheses,”
alongside several examples set in different domains, (4) making the advice and the rules that
trigger it modifiable by users, and (5) encouraging users to reflect on the quality and utility of the
advice, as well as on their own products and processes, and to revise any or all of these as
needed.

Figure 1. A screen shot from the Inquiry Island learning environment.
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Inquiry Island advisors are embedded in a general-purpose environment for creating
advisory systems, which we are developing (Eslinger, White, & Frederiksen, 2001). It includes a
modifiable multi-agent system and modifiable task artifacts. Students work in a task artifact, like
the Research Notebook (shown at the left of Figure 1). As they work, they can consult any
member of the current advisory team (shown at the top left of Figure 1). When they consult an
advisor, it presents its ideas in the advice window (shown at the right of Figure 1).
The Research Notebook: The Notebook has a page for each step in our Inquiry Cycle
and is governed by the relevant Inquiry Task Advisor (i.e., the Questioner, Hypothesizer,
Investigator, Analyzer, Modeler, and Evaluator). A given page in the Notebook has several
workspaces, each of which typically corresponds to one step in the plan that is recommended by
the advisor who governs that page. In the Notebook, students develop their research question,
generate hypotheses, design an investigation, record and analyze their data, create models, and
evaluate the utility and limitations of their models as well as their research processes.
The Research Notebook also includes sliders (shown at the left side of the Notebook in
Figure 1), which enable students to self assess and reflect as they work. These are different for
each page in the Notebook and reflect the product goals suggested by the relevant advisor. For
instance, a question should be interesting, worthwhile to investigate, answerable, and so forth. In
addition to a self-assessment function, sliders provide information that triggers advisors to offer
certain pieces of advice. For example, if students rate their question as hard to answer, the
Questioner recommends that they revise their question so that it is more focused and narrower in
scope and offers strategies for doing that along with examples of focused questions.
Advisors and Their Advice: For any task that users undertake, the system puts together
an advisory team. For example, the team for developing a research question is shown at the top
left of Figure 1. As users work, team members indicate what relevant advice they have to offer,
which users can then access. Users can also go through the porthole to Inquiry Island, where
they can find and consult any of the advisors, including ones who are not on the current advisory
team. The advisors are personified agents (written in Java), who have names and faces and who
possess primitive personality characteristics through their speech, pedagogical style, and aboutme information (which includes objects like diaries that contain personal goals and reflections).
Advisors speak as if self aware and talk about having goals and motives. When an advisor’s
action is to give advice, this advice is presented as a web of navigable html documents, and each
piece of advice is labeled (using words and icons) and interlinked according to its ontological
status (concepts, goals, motives, strategies, plans, examples, or about me). This same model of
expertise is used consistently by all of the advisors. So, for example, Morton Modeler talks
about goals (what you are trying to achieve when creating a model), motives (why you are trying
to create a model), as well as strategies (how you could go about developing a model). Further,
advisors’ goals, motives, and strategies are interlinked to form a plan (in Morton’s case, a plan
for creating a model). Concepts are defined and examples provided by travelling through
appropriately linked pages that contain the advisor’s advice.
In addition to personification and a rudimentary level of intelligence, we have also
focused on making this community of advisors incorporate and foster the development of metalevel expertise. Because our prior research, as well as that of other scholars, suggests that meta-
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level expertise differentiates low from high achieving students and that it can be taught, fostering
its development is crucial for successful learning and as well as for learning how to learn
(Brown, 1987; Campione, 1987; Chi et al., 1989; Scardamalia & Bereiter, 1994; Schoenfeld,
1987; White & Frederiksen, 1998). As we create advisors, we focus on incorporating three types
of meta-level expertise: (1) knowledge about knowledge, including awareness of what cognitive,
social, and metacognitive expertise one has and when and why it is useful, (2) regulatory skills,
including planning and monitoring skills, and (3) developmental expertise, including expertise in
reflecting on and improving one's knowledge and capabilities, as well as adapting them to new
contexts. As advisors give advice, they talk about the importance of forming goals and plans as
well as about monitoring and improving one’s performance. Furthermore, the examples they
present include meta-level commentary. For instance, if the example includes a story about what
past users did, advisors make meta-level comments, such as, “At this point, Mary and Marcus,
ran into big trouble, so they had to stop and figure out what to do next.” In addition to
incorporating this type of meta-level expertise within each advisor, there are certain categories of
advisors (metacognitive, like the Planner and Monitor, and system development, like the
Improver) who focus exclusively on meta-level expertise.

Pedagogical Activities
The Inquiry Island learning environment makes possible a wide variety of pedagogical
activities, which can mutually support one another, to enable students to develop metacognitive
and sociocognitive expertise. Such expertise is crucial for transforming classrooms and students
into self-improving systems, which constantly enhance their capabilities for collaborative inquiry
and reflective learning.
Modifying Advisors: In keeping with the success of constructionism (Abelson &
diSessa, 1980; Biswas et al., 2001; Harel & Papert, 1990; Kafai & Resnick, 1996; WeimerHastings & Robertson, 2001), Inquiry Island will soon enable students to modify advisors (as in
SCI-WISE: Shimoda, White, & Frederiksen, 1999) and even create new ones. To create an
advisor, students will be guided by the Creator as they write the advice and rules for that advisor.
As part of this process, students will develop models, which include goals and motives as well as
plans and strategies for whatever function that advisor will serve. In this way, students can
develop and test simple process models that realize important metacognitive or sociocognitive
functions. This is an ambitious undertaking and so we have explored simpler tasks, in which
students modify or evaluate an advisor, as a first step toward this goal (for example, see
Shimoda, White, & Frederiksen, 2002).
Undertaking Metacognitive Research: Designing an effective advisor requires
developing process models and testing competing theories about the nature and content of useful
advice. For instance, we have successfully engaged sixth graders (11-12 year olds) in a variety
of sociocognitive research projects. These include creating and testing principles for forming
productive research groups (e.g., “put one student who gets good grades in each group” versus
“put students who get similar grades together”). They also include developing and testing
strategies for creating equitable participation in research groups (e.g., “take turns” or “have a
facilitator and equity monitor”). This type of research can range from students designing and
carrying out carefully-controlled, large-scale empirical studies to simply brainstorming to
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generate strategies (such as monitoring strategies), trying them out, and reflecting on their utility.
The topics students investigate as they do metacognitive research (like exploring people’s goals
or developing good strategies for forming productive groups) can be of great interest to them.
Furthermore, their research is potentially useful to themselves, their teachers, educational
researchers, and future students. For instance, students could develop a set of collaboration
strategies, which could be used by other groups.
Reflective Self and Peer Assessment: Students and teachers can use the learning
environment to evaluate their own or other’s project work. They can set sliders to rate the
contents of workspaces in the Notebook, they can consult metacognitive advisors like the
Reflector and Reviser, and they can review advisors’ examples to see highly and lowly rated
work. As students evaluate one another’s work, they can include specific suggestions for the
project’s authors concerning how to make the project better and how paying attention to a
particular advisor’s recommendations might be useful.
Adopting Advisors and Playing their Roles: To facilitate the transfer of ideas and
processes embedded in the advisors to the activities and thinking of the students when they are
not aided by the advisors, we are exploring a variety of role playing activities. For example, we
ask students to play the role of a particular advisor. So, for example, the student serving as the
Inventor could be asked to say things like, “I have a new idea” and the Skeptic might say, “I
disagree” or “Prove it” and the Monitor could say, “I think we are getting off track.” To
undertake such roles, students could study the goals, motives, and strategies of the relevant
advisor, along with its examples of students making use of its advice in various situations.
These kinds of pedagogical activities can link together to mutually support the
development of students’ learning and collaboration skills. For example, students can conduct
research on effective monitoring strategies, can embed the most successful in Molly Monitor,
and then students can take turns playing the role of Molly Monitor in their research groups. Our
research team has conducted research in one 5th grade and three 6th grade classrooms, as well as
in a science fair club for 7th and 8th graders, to assess the potential of such activities for students’
inquiry learning and metacognitive development.

An Instructional Trial
Here we report on an attempt to implement and evaluate one of the pedagogical
approaches outlined above. The particular approach we explored asks students to conduct
research on their own metacognitive processes. Our overall aims were to learn more about
possible ways of using the software, to assess the impact on student learning and classroom
functioning, as well as to gain evidence regarding how the software and pedagogical activities
can be modified and improved. In this example, we describe some of what happened in a 5th
grade classroom as three of its high-achieving students worked with Inquiry Island to conduct
research on alternative approaches to facilitating collaborative, small-group learning within their
classroom.
This class had 29 students, about half of whom spoke Spanish as their first language (4
NEP and 5 ELL) and English as their second language. The students spanned the full range of
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performance on standardized achievement tests, with 3 being identified as gifted and talented
(i.e., GATE students). The teacher was asked by her principal to work on differentiated
instruction and was interested in having her GATE students use Inquiry Island to do research
projects. Because our present set of advisors had been created for middle-school students and
their advice was expected to be difficult to read for most 5th graders, this seemed like a
reasonable subgroup for an initial instructional trial of Inquiry Island with 5th graders. Two of
these GATE students are male, Kenneth (age 10, 68th percentile reading score) and Evan (age 11,
98th percentile reading score), and one is female, Lisa (age 11, 94th percentile reading score).
(Pseudonyms are used throughout.)
The class had been using Role Cards in their Literature Circles in which a small group of
students, typically six, discuss and analyze a novel together. Each student in the circle has his or
her own set of Role Cards (available from our web site, along with Inquiry Island, at
http://thinkertools.berkeley.edu/tt). Each card has a sentence starter on it: (1) I agree because,
(2) I disagree because, (3) I have a new idea, (4) I’d like to clarify, (5) I have a question, and (6)
I’m listening. In consultation with the first author, the teacher suggested the following general
research topic: collaboration – working and learning in a group and sharing ideas. She also
suggested some possible questions as examples to inspire the students. These included: Do Role
Cards help ensure equity in a Lit Circle? Do they lead to greater learning or understanding? Are
some Role Cards more helpful or useful than others in a Lit Circle? Can we add more cards to
our Lit Circles to improve discussions? What roles should everyone play, and what roles should
be only done by one person? What roles should be there all the time?
In what follows, the teacher, T. Frederiksen, who is also a co-author of this paper,
characterizes her role: For the most part the students completed their research projects and
Notebooks with little to no help from me. Here are some of the ways I did help them: I provided
a list of possible research questions. I posted a sticky note to remind them to set the sliders as
they went along. I asked students to make sure they had at least one formal hypothesis written. I
suggested that they write observational notes as part of their data, rather than just relying on
survey or interview results. I helped both Lisa and Kenneth to make rubrics for evaluating
student responses, mostly by asking them “What would a really good response be like? What
would the characteristics be?” and then I wrote down what they said. Evan did not raise his hand
to ask for help in understanding the workspaces of the Notebook, but Kenneth did once or twice,
and Lisa did from time to time until she discovered the advisors and their advice, after which she
asked for help less often. During the Lit Circles, I took notes, rating student responses and
keeping track of what cards were used; then, if the student researcher wanted to compare their
notes with mine, we did (I did this with Kenneth and Lisa). I also took notes of what was said in
the Lit Circle group interviews.

Analysis of Students’ Research Notebooks and Software Usage
Each student worked in his or her Research Notebook to come up with a question to
investigate. Lisa’s was, “Are some role cards more effective than others used in Lit Circles to
help discussion in the group? I think this is worthwhile because there may be some cards that are
not used or are not effective, and we can decide to leave them out (see Figure 1).” (In presenting
students’ writing, spelling has been corrected and punctuation added to improve readability.)

–7–

Evan asked, “Do lit cards really help improve conversations and the way people think about
questions. If so, what lit cards help people? I want to do this question to find out … if using lit
cards is a waste of time or do they really help people.” While Kenneth wrote, “Which role cards
would be more effective than others if added? This is a good question because I will figure out
what cards are needed in the lit. circles to make discussions bigger and better.” Kenneth
subsequently decided to add Connect, Prove It, and Predict cards. To investigate their questions,
each student developed and used an observational protocol for coding and recording how the
Role Cards were used in the Lit Circles, or how the Lit Circles worked with or without Role
Cards.
The teacher reports that the students were highly engaged in their research and liked the
challenge of debunking the idea that fifth graders aren’t capable of undertaking difficult research
projects. They had long conversations in forming research questions, in their research design
process, and in figuring out how and what to measure. A lot of this formative work was not
carried out on the computer and wasn’t captured very well when they were writing in their
Notebook. Also, artifacts created in their data collection and analysis cannot presently be
imported into the Notebook. The software should be improved to allow the importation of
diagrams, audio of discussions, and video recordings. In addition, the students could be
motivated to document their work more fully by indicating that their projects are to become
examples for other students to look at.
One of our main purposes in analyzing the students’ Research Notebooks was to evaluate
how well the Inquiry Island advisory system enabled students to develop an understanding of the
concepts and processes of scientific inquiry. Our question was, are the entries students made in
each workspace of their Notebooks appropriate and consistent with its purpose, based on the
model of inquiry embedded in our Inquiry Task Advisors? In all, there are 23 workspaces in the
Notebook (25 if a student entered a second hypothesis and rationale). On average, the students
entered text in 90% of these. We analyzed each entry using a three-level rubric: √+ for an entry
that is highly appropriate and consistent with its purpose, √ for an entry that a somewhat
appropriate and consistent with its purpose, and √– for an entry that is not appropriate and
consistent with its purpose. The scorer was the students’ teacher. As an indicator of how
capable students were in understanding the processes of inquiry, we calculated the percentage of
the completed workspaces of each student’s Notebook that were scored as √+ or √. The
percentages for the three students, Evan, Lisa, and Kenneth, were 70%, 67%, and 70%. This
suggests that through their work with Inquiry Island and their conversations with their teacher
and with one another, they have developed an understanding of many of the processes of inquiry.
Here are some examples: Kenneth, shows an understanding of the notion of a rationale
for an hypothesis when he writes, “I think the Connection Card will be the one that will be the
most used card, because there is a lot of things to Connect on in ‘The Witch Of Blackbird Pond,’
and in general people like to connect their lives with other people.” Lisa presents a research
design that links appropriate data collection to her hypotheses: “I will observe a Lit. Circle and
evaluate the effectiveness of the different Lit. Circle cards that are used. I will do this by making
a rating system and a rubric before I observe. Then I will use it to tally different student
responses using the different Lit. Circle cards.” In describing findings from her analysis, she
shows that she does not fall prey to confirmation bias when she writes, “I noticed that none of
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my data supported either of my hypotheses.” In describing his analysis, Evan is able to
differentiate his hypotheses from his evidence: “From the data that I collected from watching lit
circle groups, by watching the same lit group with lit cards and without, I could tell in the first 5
mins that lit cards definitely help improve a lit group, but it wasn’t how I thought the cards
would help a lit group. The cards helped by making the lit group more interesting and fun,
instead I thought it would help people have a more successful lit group, which it did anyway, so
lit cards are really more helpful because they not only help you have a productive lit circle, they
also make the lit circle have a little more kick. They make it more fun and interesting.” In
describing empirical support for his model, he writes, “When I did my + – system, it proved that
a lit group with cards is way more effective than one without lit cards, besides the little
arguments that (sometimes) can’t be helped.” In evaluating theoretical support for his model, he
grapples with the need for consistency in generalizing: “Well I can't say that my theory is
consistent, because I only observed 1 group twice, once with lit cards and once without, just so I
could tell if lit cards really helped or not. But I would assume that it would be the same for the
other groups too.”
Students also show confusion about some aspects of inquiry. For instance, a common
error occurs in writing in the workspace called Concerns About Data Analysis, which the
students confused with concerns about what would happen in the investigation. For example,
Kenneth writes, “I was concerned that people might not use any of the new cards. Later I figured
out that I was wrong.” This suggests an area where AnnLi Analyzer needs improvement.
The experience of these students also revealed to them some of the complexities that
social science research presents. In writing about the generality and uses of her model, Lisa
wrote “I don't think this is true in all Lit. circles. It may all depend on peoples personality and
what cards need to be used more in that particular circle. By doing this research, I learned a lot
about Lit. circles and the cards that are used in them. I found out that it really depends on what
group is using the cards and what question the group is using.” And Kenneth writes, “This
particular Lit. Circle used the Connection card the most out of all the other cards. Though if I had
observed other lit. Circles, then I would have been able to figure out which card was actually
used the most out of the whole class.”
We also looked for evidence that students are incorporating the plans and strategies
recommended by the advisors as they work. There is direct evidence for Lisa, who kept her
teacher apprised of her progress as she worked. The teacher writes: Lisa followed each step in
the plan for coming up with a research question, as guided by Quentin Questioner and the
Notebook, although she didn't evaluate all of her brainstormed questions. For developing
hypotheses, Lisa for the most part followed the steps of the plan under Hugo Hypothesizer,
specifically: (2) check that the hypotheses all relate to your question, (3) make sure you have
hypotheses you can test, and (4) try to give each hypothesis a plausible rationale. For investigate,
Lisa sought the help of Ivy Investigator. She called me over to show me how she was able to
understand how to develop her plan by using Ivy's advice, especially noting that seeing examples
was what helped her. She utilized the following from the plan for investigation given by Ivy: (1)
design your investigation, (3) create a detailed plan, and (5) carry out your investigation. Lisa
did not follow the plan for Analyze well, and I think this was due to a lack of time. I think she
would have done a better job in her analysis if she had made use of the advisor, AnnLi Analyzer.
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The observations by the teacher, along with the history kept by the software of what
students did, suggest that the slider system for evaluating one’s work and obtaining relevant
advice may require some students to learn a new way of working. The teacher reports that Lisa
began by using the sliders at each step of the way as we had envisioned. She would analyze her
own work and make the decisions about where to set sliders. In multiple instances, she would be
critical of herself and seek outside reinforcement from the teacher that she was doing what was
asked and, when she would set sliders, she would articulate why she still felt she was not at a top
level for a given goal. Kenneth began by using the sliders, but did not use many sliders toward
the end, likely due to the lack of time. Evan discovered the link between the sliders and the
advisors early on, and the teacher says he was pretty impressed by it. At times he would not set
sliders until he was done with whole sections, and then he would set sliders to the highest level
to indicate that he felt he was done. The idea of routinely evaluating your work, getting help
when necessary, and revising your work may not be a normal way of working for many students.
Learning to do this requires a classroom environment that fosters these practices explicitly. As
we have seen from our research on self and peer assessment in ThinkerTools classes (White &
Frederiksen, 1998), providing reflective tools does not ensure that students will use them unless
they are embedded in the practices of the classroom.

Student Research on Learning Fosters Class Reflection
Even though only three students in the class were doing research projects, the entire class
participated in and was affected by the process. The teacher reports that the student researchers
drew their classmates into the process by explaining their research questions and the goals of
their projects. This led even students who were not the researchers to be interested and invested
in finding out the answers. The teacher reports that students were enthusiastic about using
Kenneth's new cards, while other students answered Evan's questions in a lively group
discussion, and the entire class listened attentively as Lisa reported the results of her survey.
Examples of how student researchers influenced and were influenced by their classmates
can be found in their research journals and in the teacher’s notes. For instance, Lisa wrote of a
working relationship between two students within the Lit Circle which she observed while doing
her research – and which the students themselves analyzed when she described it to them. While
reviewing Lisa’s notes about when each student spoke and which card they used, Lisa, Yori, and
Karen noticed that, for the majority of the Lit Circle, Yori (who has learning disabilities) would
use his New Idea card to introduce a new idea to the group. He later said that he intentionally
did this at times to help facilitate the discussion and keep the flow interesting, before it got
boring by staying too long on one point. They all then noticed that Karen seemed to follow up
each of Yori's new ideas with the Clarify card. Yori said that, although he would have many
ideas, he didn't always explain them well, and that Karen would help explain what he meant.
Likewise, Karen realized she was good at helping to clarify ideas, but she rarely introduced new
ideas. Then later, near the end of the discussion, they seemed to reverse roles, and Karen
introduced a new idea, which Yori followed up on by asking for a clarification. When the two
reflected on this in a conversation after the Lit Circle, they agreed that they had learned from the
other's example.
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Another instance of the impact on class members occurred when one group was trying
out new cards in their circle as a part of Kenneth's research. In the middle of the Lit Circle, John
complained there was no card for what he wanted to say. He then thought about what kind of
card he wanted to use and developed his own idea for a new one, which he shared with Kenneth
and the group. It was a Building card for building on each other's ideas. The group then all
began debating whether there is such thing as having too many cards, and what other cards might
be good to add, as well as which were the best cards to use. These were ideas that Kenneth
recorded and considered in his research. This provides another illustration of how the students
became engaged participants in the inquiry process around their own ways of collaborative
learning.
As part of his research, Evan asked the students in the Lit Circle he observed: Do you
think Lit Circles are better with or without the cards? Why or why not? The following are some
excerpts from the discussion (edited to improve readability). S1: I like it better with the cards,
because the cards help give you ideas for what to say and how to put it. S2: It's better with the
cards. For example, if someone has a new idea, you see and call on them, and if they have an I
Agree or I Disagree, it is still with the same question, so you can call on them first and it helps to
keep the flow. Holding cards up instead of raising your hand is better because, if someone just
raises their hand, you don't know what they will say and how it will help the discussion. S3: I
like the cards better because it helps get conversation going. They are more helpful than
shouting out. S4: I think the cards are better because they help give order, which helps
discussion, for instance choosing a Question before a New Idea. S5: One thing I don't like about
the cards is that sometimes the cards don't cover all your types of ideas, and sometimes it doesn't
help the flow, because it holds up the Lit Circle if you have too many cards. S3: I don't like it if
you hold up the Disagree card and you are purposely not called on. S2: This circle proves we do
better with cards, because we cover more questions with cards. Without them we are
disorganized, the flow isn't as good, and we are less efficient with our time.
These types of conversations, provoked by the students’ research, reveal to participants
that their learning practices can become the subject of reflection. Furthermore, engaging
students in this type of research, with support from a system that models and scaffolds inquiry
and reflection, has the potential to help students realize that one can invent, evaluate, and
improve methods for setting and achieving one’s individual or collaborative goals.

Conclusion
Currently we are working on integrating this type of research activity, in which students
investigate aspects of their own learning processes, with the instructional activities outlined
earlier, including role playing and modifying advisors. For instance, students are asked to adopt
and improve one of the advisors, such as the Skeptic. Role Cards like Disagree and Prove It
become the property of the Skeptic advisor and of students taking on the role of the Skeptic in
their groups. Based on their research, students could improve the Skeptic advisor by, for
example, coming up with and trying out alternative strategies that the Skeptic could recommend.
Through this set of coordinated pedagogical activities, which includes metacognitive research,
role playing, and improving advisors, the learning environment could potentially play an even
more effective role in students’ metacognitive and sociocognitive development.
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